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@ A package comprising a substrate and at least one electronic component.

@ A substrate (3) having conductive wirings (1)
carries at least one electronic component (4), such
as an IC chip, having a plurality of ieads connected -
(5) to said conductive wirings.

A fluid silicone material (11, 21) is provided on said
substrate at ieast to fill the space beneath said ieads
or even to completely embed the leads. A hardened
silicone material (12, 22) is provided to cover said
fluid silicone material.
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A PACKAGE COMPRISING A SUBSTRATE AND AT LEAST ONE ELECTRONIC COMPONENT

BACKGROUND OF THE INVENTION

The present invention relates to a package ‘with
electronic components mounted to be easily re-
moved without damage.

In a conventional package, integrated circuit -
(IC) chips are mounted on a substrate on and in
which wirings are formed to be electrically con-
nected to circuits contained in the chips by leads.
Further, the leads and the upper surface of the
substrate are coated with silicone resin. This resin
coating is intended to protect said wirings formed
on the subsirate and said leads from moisture. An
example of such a conventional package is dis-
closed in a paper entitled "Non-hermetic packaging
techniques for hybrids™ by Brad Older and Richard
A. Bly, published in June 1979 in the Electronic
Packaging and Production, pp. 137 to 139.

In the disclosed prior art package, it is difficult,
when replacing the chips, to remove the silicone
resin existing in each space surrounded by the
leads, the lower surface of each chip and the upper
surface of the substrate. Moreover, when the pack-
age is soaked in organic solvent to remove the
silicone resin, the resin expands so that the leads
may be cut or come off the substrate.

SUMMARY OF THE INVENTION

One object of the invention is, therefore, to
provide a package free from the above-mentioned
disadvantages in the conventional package.

According to an aspect of the invention, there
is provided a package which comprises: a sub-

strate; a plurality of pads formed on the upper

surface of said subsirate; at least one electronic
component having a plurality of leads to be con-
nected to said pads and mounted on the upper
surface of said substrate; a fluid silicone material
provided on the upper surface of said substrate to
fill the space beneath said leads and the lower
surface of said electronic component or even to
completely embed said leads; and a hardened sili-
cone material for covering the fluid silicone material
and the remaining upper surface, if any of said
substrate.
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BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the invention
will become more apparent from the foliowing de-
tailed description when taken in conjunction with -

- the accompanying drawings in which:

FIG. 1 and FIG. 2 show a cross-sectional .
view and a plan view of a first embodiment, re-
spectively; and

FIG. 3 shows a cross-sectional view of a
second embodiment.

in the drawings, the same reference numerals
represent the same structural elements.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1, a first embodiment of the
invention comprises a substrate 3 including a plu-
rality of conductive wirings 1; a plurality of
input/output pins 2 provided on the lower surface of
the substrate 3; a plurality of pads 8 provided on
the upper surface of the substrate 3; a frame 10
made of iron-nickel-cobalt alloy or the like and
fitted onto the circumference of the upper surface
of the substrate 3 with an adhesive (for instance, an
epoxy adhesive) ; a cap 13 made of aluminum
nitride or the like and so fitted to the frame 10 with
an adhesive as to be opposite to the upper surface
of the substrate 3; a plurality of spacers @ made of
silicone rubber or the like and fixed to the upper
surface of the substrate 3 with an adhesive; a
plurality of integrated circuit (IC) chips 4 fixed to
the spacers 9 with an adhesive; and first silicone-
fitted portions 11 and a second silicone-fitted por-
tion 12 formed by a method, which will be de-
scribed later on. Onto the upper surface of the cap
13 may be fitted one or more heat sinks for air-
cooling or water-cooling. Between the lower surface
of the cap 13 and the upper surfaces of the chips 4
may be inserted a compound having a good heat-
conductivity. Heat generating from the chips 4 is
transmitted either directly or through the compound
to the cap 13, and further dispersed outside
through the heat sink. If the frame 10 is formed of
an electrically insulating material, an electro-con-
ductive adhesive can be used.

Around the lower surface of each of the chips 4
are fitted one ends of a plurality of leads 5 at
minute intervals. The other ends of the leads 5,
radially extending from the chips 4, are connected
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to the pads 8 by bonding or the like. As a result,
the pins 2 and circuits contained within the chips 4
are electrically connected through the wirings 1,
the pads 8 and the leads 5.

Next will be described how the silicone-fitted
portions 11 and 12 are to be formed.

First, after the mounting of the chips 4 onto the
substrate 3, a first fluid silicone material having a
high viscousness is filled by using an injector or
the like into spaces 11a, which are formed below
the chips 4. Each of the spaces 11a is surrounded
by the lower surface of the corresponding one of
the chips 4, the corresponding ones of the ieads 5,
four sides of the corresponding one of the spacers
9 and the upper surface of the substrate 3. As a
result, the first silicone-fitted portions 11 are
formed. As this first silicone material, for instance,
silicone impregnant available from Shinetsu Sili-
cone Company under the trade name KJF-812 may
be used. Next is poured a second fluid silicone
material over the substrate 3 to form the second
silicone-fitted portion 12. As the second silicone
material, for instance, heat-hardened type potting
agent available from Toray Silicone Company, Lid.
under the trade name SH1851 may be used. Since
the first silicone material has a higher viscousness
than the second silicone material, the former re-
mains within the spaces 11a not to mix with the
latter. After that, the entire package is kept for an
hour or two in an air atmosphere at about 125°C
(degrees centigrade) to harden the second silicone
material into a gel state. At this time, the first
silicone material does not become hard. The por-
tions 11 and 12 thus formed protect wirings and
the like formed on the upper surface of the sub-
strate 3 from moisture and other undesirabie fac-
tors.

Though the first silicone material used in the
embodiment has a high viscousness, other fluid
silicone materiais having a lower viscousness may
be used as well. In that case, the substrate 3 is
turned upside down after pouring such a fluid sili-
cone material over the substrate 3. As a result,
though the most part of the poured fluid silicone
material is discarded, the fluid silicone material
within the spaces 11a remains as it stands due to
its surface tension. After that, the second silicone
material is poured and it alone is hardened by
heating.

Further, an ultraviolet (UV) hardened type sili-
cone material can be used for both the portions 11
and 12. In this case, the UV-hardened type silicon
material is poured over the substrate 3. An UV ray
is then irradiated from above, so that the part of the
poured silicone material hidden by the chips 4 and
the leads 5 when the substrate 3 is viewed from
above, is unhardened or only half-hardened to con-
stitute the portions 11 while the remaining part is
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hardened into a gel state to form the portion 12. As

such an UV-hardened type silicone material, the
one available from Toshiba Silicone Company un-
der the trade name TUV6000 may be used.

Referring now to FIG. 3, like the first embodi-
ment, in a second embodiment of the invention, the
chips 4 and the frame 10 are first mounted over -
the substrate 3. Next, a third silicone material is
poured to form silicone-fitted portions 21 of suffi-
cient height to have the leads 5 embedded therein,
followed by the pouring of a fourth silicone material
for the forming of a fourth silicone-fitted portion 22.
As the third and fourth silicone materials, the
above-mentioned KJF-812 and SH1851 may be
employed, respectively. Like in the case of the first
embodiment, the entire package is then kept for an
hour or two in an air atmosphere at about 125°C to
harden the fourth silicone material alone into a gel
state. Finally, the cap 13 is fitted to the frame 10 to
complete the package.

Though the heat-hardened type silicone ma-
terial is used for the fourth silicone material in the
embodiment, an UV-hardened type one, like
TUV6B000 mentioned above, may be used as waeil.
In this case, naturally the fourth silicone material is
hardened by UV irradiation.

When the first through fourth silicone materials
of the packages assembied as described above
according to the invention are to be removed from
the portions 11, 12, 21 and 22 to replace the chips
or for any other purpose in changing the design of
or repairing the package, the first or third silicone
material can be readily washed away from the
portion 11 or 21 with organic solvent after removing
the second or fourth silicone material from the
portion 12 or 22. Therefore, in neither the first nor
the second embodiment, the leads 5 will be cut or
come off the pads 8 in the process of the silicone
removal.

While the present invention has been de-
scribed in conjunction with the preferred embodi-
ments thereof, it will now readily be possible for
those skillied in the art to put this invention into
practice in various other manners within the scope
of the invention defined by the appended claims.

Claims
1. A package comprising:

a substrate;

a plurality of pads formed on the upper surface of
said substrate;

at least one electronic component having a plurality
of leads to be connected to said pads and mounted
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on the upper surface of said substrate;

a fluid silicone material filled in a space surrounded
by said leads, the lower surface of said electronic
component and the upper surface of said subsirate;
and

a hardened silicone material for covering the upper
surface of said substrate and the fiuid silicone
material.

2. A package as claimed in Claim 1, further
comprising a frame-like member provided on the
circumference of the upper surface of said sub-
strate and a cap so fitted to said frame-like mem-
ber as to cover said substrate.

3. A package as claimed in Claim 1, wherein
said hardened silicone material is a heat-hardened
type silicon material. B

4. A package as claimed in Claim 1, wherein
said hardened silicone material is anultraviolet-har-
dened type silicone material.

5. A package as claimed in Claim 4, wherein
said fluid silicone material is an ultraviolet-harden-
ed type silicone material.
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6. A package comprising:
a substrate;

a plurality of pads formed on the upper surface of
said substrate;

at least one electronic component having a piurality
of leads to be connected to said pads and mounted
on the upper surface of said substrate;

a frame-like member provided on the circumfer-
ence of the upper surface of said substrate;

a fluid silicone material filled in a space surrounded
by the upper surface of said substrate and the
inner surfaces of said frame-like member at least to
such an extent that said leads are embedded
therein; and

a hardened silicone material for covering said fluid
silicone material.

7. A package as claimed in Claim 8, wherein
said hardened silicone material is a heat-hardened
type silicone material.

8. A package as claimed in Claim 6, wherein
said hardened silicone material is an uliraviolet-
hardened type silicone material.
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Fig. 3
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